Circadian variability of pharmacokinetics of 5-fluorouracil and CLOCK T3111C genetic polymorphism in patients with esophageal carcinoma.
The variations of plasma concentrations of 5-fluorouracil (5-FU) were investigated in 30 esophageal cancer patients treated with repetitive protracted venous infusion (PVI) of 5-FU-based chemoradiotherapy, and in an attempt to find a new possible candidate that explains their variations, CLOCK T3111C genetic polymorphism was examined. The patients have received 2 courses of chemoradiotherapy consisting of 2 cycles of 5-day PVI of 5-FU (400 mg/m/d) with cisplatin and concurrent radiation. The plasma concentrations of 5-FU were determined at 5 PM on day 3 and 5 AM on day 4 after the beginning of each 5-FU infusion. The CLOCK T3111C genotype was determined by polymerase chain reaction-restricted fragment length polymorphism (PCR-RFLP) and by direct sequencing. Plasma concentrations were measured in 239 samples. In the first course, the plasma concentrations of 5-FU at 5 AM were significantly lower than those at 5 PM in the first cycle, whereas a similar tendency was observed in the second cycle, although not significantly (Wilcoxon signed-rank test). The plasma concentrations of 5-FU at 5 PM and 5 AM in the second cycle were both significantly higher than those in the first cycle, and their coefficient of variation in the former was also significantly smaller than that in the latter. These phenomena in the first course were also observed in the second one. These results revealed the elevation of plasma drug concentration and its reduced circadian variation during repetitive PVI of 5-FU. In 5-FU-based chemotherapy, its administration schedule should be made in consideration of these phenomena. The CLOCK T3111C genotype did not have a significant impact on the variation of the plasma concentrations of 5-FU in this study population. Further studies are needed to clarify the mechanism of these phenomena and to identify an easy-to-assess marker of circadian rhythms for use in individualizing delivery of 5-FU.